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LLNL was at the forefront of climate science from
the beginning and remains a leader in the field
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Larry Gates establishes a
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climate change simulations
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Steve Klein leads group
focusing on cloud processes,
a key source of uncertainty
in climate projections
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World leader in
climate change
detection and
attribution

CLIMATE CHAN
The Science of Climat

@ Contribution of Worl
1o the Second Assessment Re,
intergovernmental Panel on Cli

“The balance of
evidence suggests a
discernible human
influence on global
climate.” Ben Santer

DOE/SC Program on Climate Model, Diagnosis
and Intercomparison at LLNL has played a key
role in the international climate community
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DOE Program at LLNL since 1989

Goal: Quantify fidelity of model simulations and uncertainty in
projections

Research:

« Understand fidelity of climate model simulations

« Diagnose and fingerprint human signatures in climate change

« Advance climate data management, analytic and informatics tools

Publications: 186 peer review publications from DOE funding over the
last seven years with 21in Science, Nature and PNAS
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ESGF' is a coordinated multiagency, international collaboration
of institutions that continually develop, deploy, and maintain
software needed to facilitate and empower the study of climate

. . Geoscientific
World Meteorological Organization Model Developmen NYU:DO |

Working together in weather, climate and water Discussions
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1. Luca Cinquini, Daniel Crichton, Chris Mattmann, Gavin M. Bell, Bob Drach, Dean Williams, John Harney, Galen Shipman, Feiyi Wang, Philip
Kershaw, Stephen Pascoe, Rachana Ananthakrishnan, Neill Miller, Estanislao Gonzalez, Sebastian Denvil, Mark Morgan, Sandro Fiore, Zed
Pobre, Roland Schweitzer, “The Earth System Grid Federation: An Open Infrastructure for Access to Distributed Geospatial Data”, IEEE Future
Generation Computer Systems, http://dx.doi.org/10.1016/j.future.2013.07.002, 17 September 2013.
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The climate community relies on ESGF data archives

Institution Data Set P Type Description Use Status
ANL CAM-SE High-Res L Model Gridded Atmosphere Published
Gridded
BADC TAMIP M Model Gridded Atmosphere Collection
BNL ARM CSAPR L Observational Gridded Atmosphere Collecting
Rainfall
BNL NOAA NEXRAD L Observational Gridded Atmosphere Collecting
MOSAIC Rainfall
LANL PQP 5t Madal e -
CMIP5 H Model Gridded Atmosphere Collm
@L CMIP3 o R |
MIP Ocean
LLNL NASA MERRA, M Reanalysis Satellite Atmosphere Published
CERES
LLNL/PNNL NASA TRMM, H  Observational Satellite Atmosphere Collecting
(TRMM)
LLNL/PNNL NASA AIRS,MLS, H Observational Satellite Atmosphere Collecting
TES
LLNL/PNNL CAMS Sensitivity H Model Gridded Atmosphere Awaiting
Runs availability
MPI-M CMIPS H Model Gridded Atmosphere Collecting
Land
Ocean
MPI-M EUCLIPSE H Model Gridded Atmosphere Will collect
MPI-M LUCID Model Gridded Atmosphere Will collect
Land
Ocean
MPI-M CORDEX M Model Gridded Atmosphere Will collect
Land
Ocean
(regional)
NCAR NARCCAP H Model Regional Atmosphere Collecting
Gridded
NCAR PCM M Model Gridded Atmosphere Published
Land
Ocean
NCAR CCSM H Model Gridded Atmosphere Published
Land
Ocean
NCAR CADIS H Model Gridded Atmosphere Published
Land
Ocean
ORNL CLM Single Point Model Single Point Land Published
ORNL CLM Gridded H Model Gridded Land Published

Institution
ORNL/LLNL/
PNNL
ORNL

ORNL/PNNL

ORNL

PNNL

PNNL

PNNL

PNNL

PNNL

PNNL/ORNL

PNNL
PNNL/LLNL

SNL

SNL

SNL

SNL

SNL
SNL

SNL

SNL
SNL

Data Set

ARMBE (ak.a.
CMBE)

C-LAMP

AmeriFlux

Fluxnet Canada

USGS Basin
Boundaries

STATSGO,
LAIL SAI
(MODIS)

NLDAS2

DEM (MOPEX)

CLM4 Single
Point, sample of
parameters

USGS Stream
flow for
MOPEX basins

MTSAT

NASA
CALIPSO,
CloudSat

Hydrobase3

World Ocean
Atlas 2009

LES runs

Florida Current
Project

RADARSAT-1

ESA Cryosat
Siral

NSIDC, Hadley
Ctr Passive
microwave

ICESat

IceBridge

]

Type

Observational

Model

Observational

Observational

Geospatial
Reference

Reanalysis

Observational
Reanalysis

Geospatial
Reference

Model

Observational

Observational

Observational

Observational
climatologies

Observational
climatologies
Model

Observational

Observational

Observational

Observational

Observational

Observational

Description
Single Point
Gridded

Single Point
Gridded

Gap-filled
surface weather
forcing data
(U.S. sites)
Gap-filled
surface weather
forcing data
(Canadian sites)
Vector

Single Point
Gridded

Single Point
Gridded

Single Point

Single Point
Time Series

Satellite

Satellite

Gridded
Gridded

Single Point
Gridded

Single Point

Gridded

Single Point
Gridded

Gridded

Gridded

Gridded

Use

Atmosphere

Land

Land

Land

Land

Land

Land

Land

Land

Land

Atmosphere

Atmosphere

Ocean

Ocean

Ocean

Ocean

Sea ice

Sea ice
Ice sheet

Sea ice
Ice sheet

Sea ice

Sea ice

Status
Published 6

variables at
ORNL

Published

Published

Awaiting
Authorization

Collected

Collected

Collected

Collected

Collected

Collected

Collecting

Collecting

Awaiting
availability

Will collect

Will collect

Will collect

Will collect

Determining
availability

Will collect

Will collect

Will collect
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International climate research charge: Coupled Model
Intercomparison Projects (CMIPs)

= The Intergovernmental Panel on Climate Change (IPCC) prepares an
assessment report about climate science approximately every 6 years

= This climate modeling research requires enormous scientific and
computational resources

v" Involves over two dozen modeling research groups worldwide; and

v Encourages cooperative community international research activities

= The World Climate Research Program (WCRP) serves as the primary
coordinating body for this research activity

v' The WCRP’s Working Group on Coupled Modeling (WGCM) relies on
Lawrence Livermore National Laboratory (LLNL) to support these activities
by coordinating and maintaining the distributed petabyte data archive

Lawrence Livermore National Laboratory LLNL-PRES-64866%LLL



Bytes

LLNL has been a major contributor to every Intergovernmental
Panel on Climate Change (IPCC): CMIP data history

“This evidence for human
influence has grown since AR4. It

1E+20 “Most of the observed L is extremely likely that human |
increase in globally influence has been the dominant
1E+19 averaged te_mpetrhatures L cause of the observed warming |
since the mid-20 since the mid-20th century.”
1E+18 century is very likely* due 1
to the observed increase (3.5 PB of data) CMIP6: (3 EB?)
A in anthropogenic 1 . :
1E+17 » )
There is new and greenhouse gas
1E+16 stronger evidence that | concentrations” i
« most of the warming
The.balance £ observed over the last | (35 TB of data) E
1E+15 of evidence . .
50 years is attributable
suggests a o
1E+14 A E to human activities E
human (500 GB of data) ]
1E+13 influence on
global
1E+12 climate” 1]
1E+11 (1 GB of data)
1E+10 CMIP3: (35 TB of data) |
1E+09
100000000
10000000 CMIP1: (1 GB of data) CMIP 2: (500 GB of data) | CMIP5: (3.5 PB of data)
1000000 CLIMATE CH ANGH% CLIMATE CHANGE 2001 e
The Science of Climate Chal L sasis
100000 e e
Intergovernmental Panel on Climate Ct
10000
1000
100
10

1

v Lo N\ )
Y L Y Uy q,oo

Se)
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Data archive challenges for CMIPS is 100x compared
with CMIP3

CMIP5 Modeling Centers volume (TB)

BCC China 51
CMIP3 Modeling Centers volume (GB)
CCCma Canada 51
BCCR Norway 862
CMCC Europe (ltaly) 158
CCCma Canada 2,071
CNRM France 71
CNRM France 999 -
CSIRO Australia 81
CSIRO Australia 2,088
EC-EARTH Europe 97
GFDL USA 3,843 (Netherland)
GISS USA 1,097 GCESS China 24
IAP China 2,868 INM Russia 30
INGV Italy 1,472 IPSL France 121
INMCM3 Russia 368 LASG China 100
IPSL France 998 MIROC Japan 350
MIROC3 Japan 3,975 MOHC UK 195
MIUB Germany/Korea 477 MPI Germany 166
MPI Germany 2,700 MRI Japan 269
NASA A 375
NCC Norway 32
34,989 (TB) NCEP USA 26
Archive size: 35 TB NIMR/KMA Korea 14
NOAA GFDL USA 158

Totals 3,108 (PB)

Archive size: 3.1 PB

Lawrence Livermore National Laboratory
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History and community of the Earth System Grid (ESG):
ESG-l, ESG-ll, ESG-CET, ESGF

sESG-CET (client-server architecture)

sESGF (peer-to-peer architecture) multiple
funding sources (DOE BER, NASA, NOAA,
NSF, EU Asia, Australia), “an open
consortium of institutions, laboratories and
centers around the world that are dedicated
to supporting research of climate change, and

1E+23 funded under DOE’ s Scientific Discovery = its environmental and societal impact’ (2011 —
through Advanced Computing Il (SciDAC-2), present)
1E+22 “providing climate researchers worldwide with
1E+21 access to: data, information, models, analysis £
tools, and computational resources required CMIP7
1E+20 to make sense of enormous climate 11
E =ESG-Il funded under DOE's |  simulation and observational data sets”, 2006
1E+19 Scientific Discovery through — 2011 (PMEL addition) CMIP6 (3 EB?)
1E+18 Advanced Computing L
(SciDAC), “turning climate Eatthis,
1E+17 data sets into community 1] arth Sys tent;fid Federation
1E+16 I.DEC)SE(%-SI ];\Lllg dteg;nngrzrt'on | resources’, 2001-2006 I
X ! ORNL addition 7
1E+1 Internet (NGI), “address | ( ) | | CMIP5 (3.5 TB) ;§
5 the emerging challenge ‘,5.5;
1E+14 of climate data”, 1999 — s
wv E 2001 (ANL, LANL, %
1E+1
9] +13 LBNL, LLNL, NCAR, CMIP3 (35 TB) L s
- 1E+12 USCI/ISI) /
>
0N 1R CMIP2 (500 GB)
1E+10
1E+09 22,000 users, 2010 Awarded by Federal Laboratory 27,000 users, over 1,500
500-800 users American Consortium (FLC) users active per month,
100000000 D aymy—, ;Célr\]/; pc?\:er ] “Sﬂgé?;ro('i?\;lg| or Technology Transfer Far- over 2.5 PB served.
10000000 replication; Prototype PB served ] Vh_ s West Region Award for
climate “data browser”; SRtk Ieg ters 1PV Outstanding Partnership
1000000 Hottest Infrastructure” XU 1 I el [
Award at SC’ 2000. eREic
100000 analysis and :
understanding. Enlighten Your Research Global
10000 SO Awarded ESGF an International
Networking Program
1000
100
10
1 a2 s ()
ESG-1 ESG-lI ESG-CET ESGF ESGF - Test Bed
9 0 A DO P DD O LN O OLDDH XA DO L DD D XD
(8) v v JV V v
R U LN LN L M P P N P N A S S M PN P N S U P PN P I
L] " 9
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ESGF distributed data archival and retrieval

system
= Federated peer-to-peer Users.
architecture oy @ @

= Support discipline-specific portals scientist posiaop
= Support browser-based and direct
client access

= Single sign-on

=  Automated script and GUI-based
publication tools

= Full support for data aggregations

v A collection of files, usually
ordered by simulation time,
that can be treated as a single
file for purposes of data
access, computation, and
visualization

= User notification service

v' Users can choose to be
notified when a data set has
been modified

@‘%
N?Z
NODE

ESGF&
http://esgfoorg V Earth System Grid Federat ioﬁ
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ESGF provides data quality control processing

= Publishing data to an ESGF portal

performs QC Level 1 (QCL1) check

v QCL1 data are visible to users and
are identified as QCL1 on the Ul

= DKRZ (MPI) quality control code is
run on data to perform QC Level 2

(QCL2) check

v QCL2 data are visible to users and
are identified as QCL2 on the Ul

= Visual inspections are performed

for inconsistencies and metadata
correctness at QC Level 3 (QCL3)
check

v" QCL3 data are visible to users and
are identified as QCL3 on the Ul

v' Digital Object Identifiers (DOls) are

given to data sets that pass the
QCL3 check

QC Level 1 at ESGF Data Nodes

‘ All CMIP5
— _f— _— 41— requested

{ NCSS] IPSL I BADcF DKRZ]{ LLNL l ANU ]{ NCAR ][ CMCC] data
(CMOR-2)

QC Level 2 at Primary Sites

’ M’ DKRZJ[ LLNL ’ BADc] Estpahcated CMIPS

QC Level 3 at PubAgency
ST Qc
DKRZ

Replicated CMIP5
data and metadata

3-Layer Receives DOI
Quality CMIPS replicated
Assurance data and metadata
Concept in long-term archive

(IPCC DDC/WDCC)

Lawrence Livermore National Laboratory

1"
LLNL-PRES-648666

([



ESGF software system integration data federation services
(i.e., data services)

= NetCDF Climate and Forecast (CF) Metadata / “Climate Data Federation \
Convention
v LibCF, Mosaic
» Climate Model Output Rewriter 2 (CMOR-2)
* Regridders: GRIDSPEC, SCRIP, and ESMF
= Publishing
= Search and Discovery

Analysis
) . Quantitative/Qualitative
= Replication and Transport

v GridFTP, OPeNDAP, DML, Globus Online, ftp, ——
BeSTMan (HPSS) A A\ J

v" Networks
Research Papers
Science Validation
Knowledge Generation /

[ (Governance) / Research Flow \ (Federation

STIGESH
Evaluation

Security

Search

Data

Compute

Project Organization
Project Management

Manager

= Data Reference Syntax (DRS) Pu;vlicTti:n,tAccelss,
ools, Externa

= Common Information Model (CIM) \ Coto e nta aaon
* Quality Control .. ) \ Knowledge Management and Discovery
v QC Level 1, QC Level 2, QC Level 3, Digital Object —
|dentiﬁerS (DOIS) Peer Node Science Discovery & "/Iieanalysi/s Federation N
= Websites and Web Portal Development ematon xehanae p | E[ L D
v Data, Metadata, Journal Publication Application e |

'/CMIP Federation

= Notifications, Monitoring, Metrics — )

= Security P D U
* Product Services EESSGF@ .
\/ UV—CDAT2 arth System Grid Federation : ] W,

2.Dean N. Williams, Timo Bremer, Charles Doutriaux, John Patchett, Sean Williams, Galen Shipman, Ross Miller, David R. Pugmire, Brian Smith, Chad Steed,
E. Wes Bethel, Hank Childs, Harinarayan Krishnan, Prabhat, Michael Wehner, Claudio T. Silva, Emanuele Santos, David Koop, Tommy Ellgvist, Jorge Poco,
Berk Geveci, Aashish Chaudhary, Andy Bauer, Alexander Pletzer, David Kindig, Gerald L. Potter, Thomas P. Maxwell, “Ultrascale Visualization of Climate Data,”
IEEE Computer Magazine, September 2013, 46 (9), 68-76, DOl Bookmark: http://doi.ieeecomputersociety.org/10.1109/MC.2013.119.
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New ESGF technologies developed and

deployed by LLNL and our partners

Peer-to-peer

Search services

Security services

User interface development

Data publisher

Live access server (compute node)
Data transfer (WGET, BDM, GridFTP,
Globus Online, BeStMan)

DAP services (THREDDS Data
Servers [TDS], OPeNDAP)

Really simple syndication (RSS) feed
UV-CDAT (client analysis tool access)
Dashboard (system monitor service)
Replication and versioning
Installation script

ESGFY

Data Node

Index Node

Compute
Node

Browser Client

Desktop Client

!

Data & Metadata

ﬂ

Requests
ESGF Node
. OpenlD
Data Publisher COG Web UI Provider
THREDDS Indexing MyProxy
Data Server Service Server
GridFTP . Attribute
Search Service .
Server Service
OpenlID Relying Registration
Party Apache Solr Service
Authorl_zatlon Dashboard
Service
Node Manager
UV-CDAT Live CIM Viewer

DATA THREDDS Solr User Node
Catalogs Index Database Registry

Federation
Protocols

ESGF Node

ESGF Node

ESGF Node ESGF Node

] ([
LLNL-PRES-648666 LL
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urrent CMIP federated portals
(LLNL’s p

ortal: pcmdi9.linl.gov)

Peer Node Status

Node
ANL
BADC
BADC
BADC
BCC
BNU
CCCma
CEA (IPSL)
cMmcC
CNRM
DIAS (MIROC/MRI/NICAM)
DKRZ
DKRZ (replica)
DKRZ (MPI)
DKRZ (replica)
DKRZ CMIPS
DMI
EC-EARTH
FIO
IPSL
IPSL
IPSL
LASG
LLNL
LLNL
NASA-GISS
NASA-GMAO-COLA
NASA-GSFC
NASA-JPL
NCC
NCEP
NCDC/NOMADS
NCI
NERSC
NIMRKMA
NOAA-ESRL
NOAA-GFDL
NSF-DOE-NCAR
ORNL
PIK
SMHI-LIU-NSC
uio

uio

last updated: 01/16/14 : 05:00:02

URL
hitp://dev.esg.anl.gov
http://esgf-index1.ceda.ac.uk
hitp://emip-dn1.badc.rl.ac.uk
hitp://esgf-datai.ceda.ac.uk
https://bceesm.cma.gov.cn
hitp://esg.bnu.edu.cn
hitp://dapp2p.cccma.ec.ge.ca
http://dods?1.extra.cea.fr
hitp//adm07.cmee.it
http//esg.cnrm-game-meteo.fr
http://dias-esg-nd.tkl.iis. u-tokyo.ac.jp
http://euclipse1.dkrz.de
hitp://albedo2.dkrz.de
http://bmbf-ipcc-ar5.dkrz.de
hitp/icmip3.dkrz.de
http://esgf-data.dkrz.de
http:/icordexesg.dmi.dk
http://esg2.e-inis.ie
hitp://cmips.fio.org.cn
hitp://esgf-node.ipsl.ir
hitp/ivesg.ipsl.ir
http:/ivesg.ipsl.polytechnique.fr
http://esg.lasg.ac.cn
hitp://pemdig.linl.gov

http/ipemdit1.linl.gov

hitp://esgdatai.nces.nasa.gov

http://esg-datanode jpl.nasa.gov

http://esg2.nci.org.au

hitp://esg01.nersc.gov

http://hydra.fsl.noaa.gov

http//esgdata.gfdl.noaa.gov

hitp://esg.ccs.oml.gov
http://esg.pik-potsdam.de
hitp://esg-dn1.nsc.liu.se
http://noresg.norstore.uio.no

http://noresg.norstore.uio.no

Admin
Eric Blau
Stephen Pascoe
Stephen Pascoe
Stephen Pascoe
Min Wei
Qizhong Wu
Mike Berkley
Sebastien Denvil
Sandro Fiore
Eric Gerbier
Toshihiro Nemoto
Hans Ramthun
Stephan Kindermann
Stephan Kindermann
Stephan Kindermann
Stephan Kindermann
Ole Bossing Christensen
Alastair McKinstry
Zhenya Song
Sebastien Denvil
Sebastien Denvil
Sebastien Denvil
Kangjun Chen
Gavin Bell
Gavin Bell
Laura Carriere
Laura Carriere
Zed Pobre
Luca Cinquini
Ingo Bethke

Laura Carriere

Ben Evans
Shreyas Cholia
Young Hwa Byun
Luca Cinquini
Serguei Nikonov
Shreyas Cholia
John Harney
Matthias Bichner

Prashanth Dwarakanath

Page History

Ingo Bethke (CMIPS) / Martin King (CORDEX)

Clone URL

Status

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up
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New ESGF browser ESGF&

Home Seach Yool Accoust Dastbossd Admia U

n Poer Group: esgf prod
{¢< »
v 4 o8
U
ESGF Portal e e a
103 MyLLNL - Front Page x| @ ESGF Portal x|+ | R — pro——_ w
<0 ) @ pcmdio.linl.gov/esgf-web-fe/ ¢ | (B~ Google Q) (B (%] [~ ESGF LAS - .
(& Most Visited ~ g% CSP Authenticati Support Portal () Home | ESGF.org ise | Ho... 1 cs-c.. [ » @i a5 04 ) ey e T e . )
= : e ; = =
¥3 e i
- o [
§ = =
‘ PCMDI e
Earth System Grid Federation y
R . T o TR S
Home Search Tools Login Help D T . . . I
CooWes Ws W e e
. R I . S
SN s s e e
B
R . T . I S
oS e s e e
g 14w ¢

alization Cli

Trails

Projects B & Variables.
D) & - foneett %\ FXV¥O /M
v@project..| [J[2 3 I Epot R KRB S ESEMN U 10y P D savecamen | 01 tas (324, 768, 1152)
B shee T ]
< u.. A B c - TEMP (42, 2400, 3600)
;: u.. ~clt (120, 46, 72)
= u... —-a(2,80,97)
S u / o totaiclouties 5 wwgea0 -u(2,80,97)
= /f oo 85 VB wino R -v(2,80,97)
<.
@ PeerNodes About esgf-pcmdi-9 Resources
= Calculator a®|
« BE ANL Node & The PCMDI mission is to develop improved Quick Links 3 (24351560974 243.51182556
* Ets BADC Node gy methods and tools for the diagnosis and , A& &EJ\J i } 2423453.153?53;:“\79,2244;55‘15531590737‘5]
« @l BNU Node & intercomparison of general circulation models Ty N h Lzssrsosn 23ssiss0n
« L CMCC Node & (GCMs) that simulate the global climate. The need * Create Account & 4 e 24389216614 243.896698 |
: « MyProxyLogon (24412406921 24412866211
+ B8 DKRZ Node & for innovative analysis of GCM climate e 24412910461 .., 24410774231
« = DKRZ CMIP5 Node & is apparent, as increasingly more complex models * Expert Search (XML, | == 2012268 201984253
« BE NOAA-ESRL Node & are developed, while the disagreements among * Wget Script Generator 2k e e m e Jearssus aareues
. OAA-GFDL Node i these simulations and relative to climate obser * ESGF aggregated RSS feed &Y —— | — 24226329041 242.77088925]
« Contact ESGF i/ (24195555115 24195774841
« 11 IPSL Node & vations remain significant and poorly understood Contact ESGE / e S
« BE NASA-GSFC Node The nature and causes of these disagreements rosond._ @9 | e ZoseTe st
« BE NASA-JPL Node & must be accounted for in a systematic fashion in suean R LR E S !
NASA-JPL Node olume : :
« B NCI Node g order to confidently use GCMs for simulation of Instructions Volume . o o F— aivd ‘
o AL P o 400 .
+ BE NERSC Node & putative global diimate change. Histogram — Enter COAT command and press Return
PVClimate
. « ESGF Full User Guide puclimat
. « Search Hel Psice ..
ves
. « Search Controlled Vocabulary ot
« Waet Scripts FAQ » tsofll
» isoline
* Wget Scripting > Meshfill 2
« Tutorial: Download Strategies i
» utline
« Using Globus Online > scatter
» Taylord.
« Subscribing to RSS Notification L -
e sk [ermasfrowed
» xyusy

T ([ (e

supported browsers

Guest User
ESGF P2P Version 1.6.2-bushwick_myrtie-release-master [fe-2.4.10] Pseudoc

e A [ A i e

Privacy & Legal Notices | Contact ESGF | ESGF.org
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ESGF nodes are deployed internationally
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Geo-distribution related to the users that have
downloaded CMIP5 data sets from pcmdi9.linl.gov
(over 2,000 publications generated from archive)
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Users distributed by identity provider
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ESGF climate data holdings and growing

= Phases 3 and 5 of the Coupled Model Intercomparison Project (CMIP3 and CMIP%)

= Coordinated Regional Climate Downscaling Experiment (CORDEX)

= Climate Science for a Sustainable Energy Future (CSSEF)

= European Union Cloud Intercomparison, Process Study and Evaluation Project (EUCLIPSE)
= Geo-engineering Model Intercomparison Project (GeoMIP)

= Land-Use and Climate, Identification of Robust Impacts (LUCID)

= Paleoclimate Modeling Intercomparison Project (PMIP)

= Transpose-Atmospheric Model Intercomparison Project (TAMIP)

= Clouds and Cryosphere (cloud-cryo)

= Observational Products More Accessible for Coupled Model Intercomparison (obs4MIPs)
= Reanalysis for the coupled model intercomparison (ANA4MIPs)

= Dynamical Core Model Intercomparison Project (DCMIP)

=  Community Climate System Model (CCSM)

= Parallel Ocean Program (POP)

= North American Regional Climate Change Assessment Program (NARCCAP)

= Carbon Land Model Intercomparison Project (C-LAMP)

= Atmospheric Infrared Sounder (AIS)

= Microwave Limb Sounder (MLS)

27,000 users; >1,500 users active per month; >2.5 PB served

Lawrence Livermore National Laboratory R,



ESGF is an award winner of the Enlighten Your
Research Global international networking
program

. Deutsches Klimarechenzentrum
Centre for Environmental GmbH (DKRZ), DE

Data Archival (CEDA), UK@ @O

Royal Netherlands Meteorological
@) Institute (KNMI),; NE
Lawrence Livermore
National Laboratory (LLNL), USA

National Computational
Infrastructure (NCI), AU

Global International Networks: ESnet (U.S.); Janet (U.K.); DFN (Germany);
AARnNet (Australia); SURFnet (Netherlands)
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The Federal Laboratory Consortium (FLC)
recognized ESGF for outstanding partnership

FEDERAL LABORATORY CONSORTIUM FOR TECHNOLOGY TRANSFER
FAR-WEST REGION

Lawrence Livermore National Laboratory, Jet Propulsion Laboratory, Oak
Ridge National Laboratory, Pacific Marine Environmental Laboratory,
Argonne National Laboratory, Lawrence Berkeley National Laboratory,
German Climate Computing Center, Euro-Mediterranean Center on
Climate Change, British Atmospheric Data Centre, Goddard Space Flight
Center, Institute Pierre Simon Laplace, Geophysical Fluid Dynamics Laboratory

October 21, 2013
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For additional information, please visit:

= http://esgf.org

http://uv-cdat.org

http://aims.lInl.gov

http://climate.linl.gov

http://www-pcmdi.linl.gov
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